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(54) CnOCOB PEMOHTA OBCAflHblX K0- 
JIOHH 

(57) Hcnonb30B3HMe: peMOMT ynacTKOB c <wa- 
raMM pa3pytueHMfl m Ae<t>eKTaMM b ctghk3x 06- 
CdAHUX KO/IOHH. CyiUHOCTb M3o6pereHMfl: 
noA6wpaK)T UMiiMHAPMMecKMA naTpySoK pac- 
seTHoro nepMMOTpa. /viMHa KOTOporo 6onbiue 



BHyipeHHero AMdMeTpa 2 peMonmpyeMoro 
yna.CTKa o6c3Ahom ko/iohhu, a /viMHa naTpy6- 
ica 6oAbtue a^imhw MHTepsana noBpe*AeHMn. 
npoM3BOAAT nonepeMHyto Ae<t>opMauwio nav 
py6xa no ecew AHHHe ao noTepn ycTOMHuao- 
ctm, <J)MKcauMK> ero b 3tom nonoxceHMM, cnyctc 
b cicsaxMHy m ycTaHOBxy b aone nospexAe- 
hmji nyTeM <t>wxcaTopoB. flpw 3tom Marepiia/i 
naTpybxa Bbi6npaiOT no MOAynio ynpyrocTM - 
E. KOTopufl onpeAe/iRiOT M3 cooTHOiDeHwn: 
1 4 P 

(h/R) 1 * 

naTpy6xa Ha ere h km o6caAHo& ko/iohhu: h - 
ToniUHHa CTeHKM naTpy6Ka; R - paAwyc BHyr- 
peHHevi CTeHKM o6caAHon koaohhu. 4 wi. 
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M3o6peTeHne othocmtch k TexHOAorMM 
peMOHTHwx pa60T b He4>feA06bteaiomeft npo- 
MwiuneHHOCTM. a mmchko. k cnoco6dM amkbm- 
AauMW ysacTKOB c onaraMM paapyuieHun h 
AC^erraMM b cTeHxax o6c3ahux koaohh. 

Uenb H3o6peTeHMR — noauuieHMe s4>4>ex- 
tmbhoctm pBMOHTHUX pa6oT m o6ecneMeHMe 
paBMOMepMoro npM*aTM« naTpy6xa no Been 
ero aamhc x o6cdAHoft koaokhc npn ynpome- 
hmm npouecca ycraHOBKM naipy6xa aa chgj 
MciuiK>MeHM» AonoiiHtrreiibHoro B03AeMCTBM« 
na Hero. 

Ha 4>Mr. 1 M3o6pajxeHo ycTpoftCTBo aaa 
npuBCAeHMn naTpy6(ca b coctoahhg noTepn 

yCTOfJMMBOCTM: H3 4>Mr. 2 ~ CCMCHMe A-A Ha 4>Hr. 

1; na 4>nr. 3 - ceMeKiie B-B Ha 4>Mr. 1; Ha <J>nr. 
4 - natpyGox, aattwixcMpoBaHHbifl b coctoshmm 

nOTepH yCTOflSHBOCTM. 

. VcrpotlCTBO Ann npMaeAeHHn naTpy6xa 1 

B COCTOHHM6 HOTepM yCTO ft H M BOCTM - npOTflrM- 

Batomee yCTpo^CTBo - npeACTawiseT co6oa 
KOHMMtoicyio onpae'xy 2 c 4>opMOo6pa3yiomMM 
CTepxHeM 3 m po/imcaMH 4, 3axpen/feHHbiMM 
no AflMHe onpaBKH. Poamkm 4 caasaHu c Mexa- 

HMHeCKMM npMBOAOM 5. spameHMe na XOTOpUH 

nepeAaercn A&nraTeAeM 6. FlocAe hpMaeAe- 
HM« naTpy6xa B.cocTosiHMe norepMycTOMMMBO- 
ctm npH noMOiuM AaHHoro ycTpoftcToa oh 
4>MKcwpyeTCfl b 3tom cocTOfl h mh noc pe actbom 
4>MxcaTopo8 7, coeAMHeHHux MexAy co6om 
crepxHRMM 8. PIpmboa 5 npeACTaB/ineT H3 ce- 
6h ayOMaiyto nepeAaMy c oahom aeAymeA 9 m 
AeyMfl BeAOMUMH luecrepHsiMM 10. 11. BeAy- 
maa uiecrepHfl 9 ycraHbaneHa na buxoahom 
eaiiy 12 Wurmen* 6; Ha Bany 13 BepxHen 
oeAOMOft ujecTepHwycTaHOB/ieH xpaflHMfi aep- 
xHMA.po/iMK 4. a Ha Bany 14 HWKHeft bcaomom 
tuecTepHH icpawHHfi hmxchmm po/imk 4. Poamxm 
4 (m BepxHvte, m HMHCHMe) csaaaHHue npMBOA- 
hum peMHeM 15. Poamkm 4, He CBwaHHbie c 
ea/iaMM 13 m 14, sunoAHeHU ynpyroanacTMM- 
HbiMti maw noAnpyxMHeHbi b pe3ynbT3Te sero 
ohm oTcnexcMaaiOT Ae4)opMaumo naTpy6xa. 
BoKoaue poamkm 4 aarpenneHW b xohmhcckom 
onpasxe 2 c BoaMOXHOCTbio apauieHMn. Ohm 
He noAnpyxMHeHbi m ycraKOBneHu coocho x 
4>opMoo6pa3yiotueMy CTepncHio 3. 

Cnoco6 peMOHTa 3axAK)waeTCH a cAeAyio- 
iueM. 

B Hasan e ocytuecTBAsiKrr noA6op naTpyfr- 
xa pacseTHoro nepMMeipa m ynpyrocm. flaT- 
pyGox 1 BbinoAHnioT e bmac to h xoctch h o ro 
xpyroBoro UMAMHApa M3 MaTepnaAa o6AaA3K>- 
mero cbomctbom ynpyrocTM. npMMGM nepn- 
MeTp ' uMAMHApa 6oAbtue BHyTpe h HBro 
nepwMeTpa pe m o htm py eMOrt o6caAHOM koaoh- 
hu, a AAMHa - 60/ibiae MHTepBana noBpejKAe- 
HMB 06C3AH0M KOAOHHU. B xaMecTBe 
MaTepMana M3roT08neHwit naTpy6xa Mom 



6biTb McnoAbaoBdHa BwcoKoxaviecTBeH Haw aa- 
xaAeHHdP CTanb, cTexAonAacTMK m Apyrvte Ma- 
TepnaAw. xapaxTepM3y»omMe TeM. mto 
HanpnxeHMA. B03HMxax>iuMe b hmx nocAe no- 
5 TepM ycTOMMMBOCTM, He npesbiujaiOT npeAenoe 
Texy^ecTM a^hhux MaTepnaAOB. T.e. coot- 
BeTCTByioT ynpyrMM Ae<t>opMauwAM 3tmx MaTe- 

pMBAOB. 

3aTeM npow3BOA"T nonepeMHyio Ae<J>op- 
10 MauMio naTpy6xa no ecen aamhc ao noTepn 

yCTOMMMBOCTM M <)>MKCaUHIO ero B 3TOM COCTO* 

«hmm. A^n 3Toro naTpy6ox 1 noAaiOT na bxoa 
onpaBKM 2 npoTAmaaiotuero ycTpoMCTBa c 
npeABapMTeAbho.BKAioMeHHbfM ABHraTeAeM 6. 

15 nepeAaiouiMM BpameHMe Ha poamkm 4 c no- 
Moiubio MOxaHMHecxoro npMBOAa 5. Poamkm 4 
. aaxBaTbiaaioT naTpy6o< m npoTumaaiOT ero 
BHyxpb xoHMMecxofi onpaaxM 2 ycrpoMCTBa. no 
- Mepe ABHxeHMA naTpy6xa BAOAb BnyTpeHHeM 

20 noBfipxHOCTM nocTeneHHO yBeAMSMaaeTCfl pa* 

'" AMaAbHafl Harpy3xa, AeflCTByiomaA Ha Hero co 
cropoKbi onpaBKM M3-33 yMeHbiueHMA ee Ana- 
MBTpa* M 3BecTHO, hto TOHKMe ynpyme o&oaoh- 
KM nOA AGMCTBMeM paAH3AbH0H Harpy3KM 

25 .TepniOT ycTOMMHBOCTb, nepexoAn k hobomy co- 

CTOPHMK) paBHOBeCMfl C BbinyKAOCTbK), 

• o6patueHHOM k ueHTpaAbHOM ocm uwmHApa. 
J\n* o6ecneseHMn nepexoAa naTpy6xa b co- 

CTOflHMe nOTepM yCTOMMMBOCTM CApKMT 4op- 

30 Mop^paayiotAMM CTepxeKb 3. kotopwm 
KOHue.HTpMpyeT paA^aAbHyto Harpyaxy Ha naT- 
py6ox, Tep«wiuMR ycTOMMMBOCTb. AaAbHeft- 
ujafl npoTflxxa naTpy6xa CBA3aHa c 
npoAOAxaKJiUMMCfl yaeAMMeHMeM paAnaAbHOM 

35 HarpyaKM m npM80AHT k yBeAMMeHMio BunyxAo- 
ctm o6oaomkm naTpy6xa. noTepsBujeM ycTOM- 
MMBOCTb, b pe3yAbTaie Mero pa3Mepu 
naTpyGxa 6yAyT cooTaeTCTBOBdTb TpaHcnopT- 
hum pa3MepaM TeA, cnycxaeMwx b cKBaxMHy. 

40 b MOMeHT AOCTMxeHMj? naTpyGxoM TpaHcnop- 
thwx pa3Mepoe oh npoTAruBaeTCfl k KOHqy 
onpaBKM 2 m Ha BWxoAe M3 Hee CTflrMBaeTca 
necxoAbXMMM (^MxcaTopaMM 7 (cm. 4>Mr. 4). xo- 
Topue oxecTKO coeAHH* »ot MesxAy co6om crep- 

45 xchamm 8. TaxMM o6paaoM ocymecTBAfixn 
onepauMK><|)MKCMpoBaHMA naTpy6xa 1 bcocto- 

SIKHM nOTepM yCTOftMMBOCTK 

flocAe 3Toro npoM3BOAflT ycTaHOBxy naT- 
py6xa e 30He noepexAeHMsi o6caAHoft koaoh- 
50 hu. 

Ann sToro c noMouibio AepxcaTeAA (Ha Mep- 
Texe He noxa3aH) naTpy6ox, 3a4>MxcMp0B3H- 

HblM B COCTOflHMH nOTepM yCTOMMMBOCTM, 

cnycxam b cxBa>KMHy m ycTanaBAMaaiOT Ha 
55 ypoBHe ynacTxa nospe^KAeHMn o6caAHOM ko- 
aohhu. CTflrMBaioutMe naTpy6oK 1 <t)MxcaTopbi 
7 CHMMaiOT. nepeMetuaq BBepx coeAMHpiomMe 

MX CTepKHM 8, HTO npMBOAMT X CHHTMK} paflM- 

aAbHOft Harpyaxw. AeMCTBywiueft Ha naTpy6ox. 
no A AeMCTBMeM ycMAMM b o6oAOMxe. noTepsiB- 
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ujeft ycTOMMMBOCTb, naTpy6oic 1 B03apamaeTCfl 
e mcxoahoc paBMoaecHoe cocTOflHvte. 

B CM/iy Toro. mto mcxoahuh bhcwhhh am- 
aMeTp naTpyGxa HecKO/ibKO Goflbiue BHyTpCH- 
Mero AwaMeTpa o6caAHOw ko/iohhw. FlaTpy6oK 5 
n/iOTHO m paBHOMepno npwxMMaeTcn k o6caA-- 
hom KonoHHe, ncpeKpbiB yqacTOK nospexcAe- 

Guam npoaeAeHbi na6opaTopMbie ucnbiTa- 
hm» cnoco6a peMOHTa oGcaAHwx ko/iohh h3 10 
moa^m o6c3ahom KOAOHHbi c uenwo npo- 
oepKM ero pa6oTocnoco6HocTM. MoAe/ib 06- 
caAHOft KO/ioHHU npeACTaB/i»eT co6oft 
ToncTOCTeHHyio Tpy6y c BHyTpeHHMM AwaMeT- 
poM 60. mm, napaMeTpoM 251,2 mm m a/whom 15. 
500 mm. 

naTpy6oK Bbino/iHeM M3 creK/ionnacTMica b 
bma6 TOHKocTBHMoro xpyroBoro HM/lMHAPa, 
TO/ituwHa CTeHKM KOToporoO,3 mm, a nepwMeTp 

251,6 mm. 20 

B KanecTBe npOTarwaaiomero ycrpowcTBS 
McnonbaoBanacb KOHMMecKan onpaBKa co 

BXOAHUM AMaMeTpOM 100 MM, BSIXOAHWM - 70 
MM, A™HOfl 600 MM C OAHMM <|>OpM006pa3yiO- 

iumm crepxcHeM BAQ/ib BHyTpeHHeft nosepxHO- 25 

CTM OnpaBKH. npOTRJKKB OCyiUeCTB/lH/13Cb 

AaafleHweM Ha Topeu naTpy6xa. Ha BbixoAe W3 
npoTflrviBatoiuero ycTpofiCTBa naTpy60K mmg/i 
AtiaMeTp 70 mm, npwqeM 4>opMOo6pa3yK>mMH 
CTepxceHb yxce He xaca/icfl BbmepHyTOft 060- 
jiomkm naTpy6xa, 11 e raxoM no/ioxceH mm narpy- 30 
6ox 6ua noc/ieAOBaTe/ibHO cmHyT AayMfl 
<t>MKC3TopaMM, co^AdHeHHUMH MexAy co6ow 

AByMH CTanbHbIMM CTepXCHflMH. 

3aT6M naTpySox 6u/r cnymeH b MOAe/ib 
oOcaAHOft KO/10MHU ao ypoBH« 30HU noapexc- 35 
AeHMJi oGcaAHow ko/iohhw c noMombw Aep*a- 
Te/i«, nonepeMHbie pa3Mepbt xoToporo He 
npeauujami 70 mm. 3aTeM CT«rMBatoiune <t>wK- 
caTopu CABwranw k BepxxeMy T0puy.naTpy6xa 
aa cmgt ycw/ma, nepeAaeaeMoro Mepe3 crepw- 

. HW. 

B M0M6HT CH«nw nocAeAHero <J>MKcaTopa 
CBoGoAHuft naTpy6ox nonHOCTbio BOCCTano- 



BMrt CBOK) <J>OpMy. npMXOBUJMCb X BHyTpeHHCVI 

CTeHxe o6caAHOrt ko/iohmw m nepeKpwB 30Hy 
no8pe*AeHM«. 

AHa/ioaisHuM o6pa30M Guam nposeAeHbi 
wcnbiTaHMfl b yc/ioawix nonMoro 3anonHCHnn 
MOAerni o6caAHOM xonoHHu boaom. 

/1a6opaTopHbie AaHHbie noATBepAwiM pa- 
6oTOcnoco6HOCTb AaHHoro cnoco6a peMOHia 
o6caAHbix ko/iohh. naTpy6ox no/tHOCTbio, 6e3 
noBpexcAeHMA m cx/iaAOx bocctshobwh cbok> 
<|>opMy m iuiotho 06/ieran BHyrpeHHiOK) creHxy 
o6c3Ahom xoiioHHbi, M30/iMpya 30My noapexc- 
AeHMfl. 

O o p m y n a m 3 o 6 p* t e h m « 
Cnoco6 peMOHTa o6caAMbix ko/iohh, 
BKAK>MaioiUHA noA6op naTpyGxa pacseTHoro 
nepMMeTpa, nonepeMHyio Ae<fropMamiio naT- 
py6xa no Bcefl A^MHe, cnycx ero b cKBaxcuny m 
ycTanoBxy b 30He noBpexwH wr, o t n m m a 10- 
m M m c h TeM. mo, c nenbio noebiiueHMJi 
34><J) e ktmb hoctm peMOHTHux pa5oT m o'Gecne- 
Menu* paaHOMepHoro npwxaTMa naTpyGxa no 
Bceft ero A«MHe x o6caAHOM xonoHHe npw oa- 
HOBpeMeHHOM ynpomeHMM npouecca ycTa- 
hobkm naTpy6xa 3a cmot MCKino'MeMMR 
AononHMTeflbHoro aoaAeftCTBUn Ha nero. Ma- 
Tepwa/i narpyGxa BwGwpaiOT no MOAy/»»6 ynpy- 
rocTM E. npimeM nocneAHuR onpeAe/iflKJT 113 

COOTHOUJeHHJl 

(h/R) 1v * 

rAe P - KOHTaKTHoe AaB^eHne naipy6xa na 
CTeHKM oGcaAHOft ko/iohhu: 

h- To/imwHa deHKM naTpy6xa: . 

R - paAwyc BHyTpeHHew nosepxHOCTM 06- 

CaAHOM KO/IOHHU, 

a nonepeMHyK) Ae<t>opMauwK> i najpyGKa no 
Bceg A«MHe ocymecTBnflJOT ao notepw ycToii- 

MHBOCTM, 33TeM ero 4>MKCMpyK>Tfl 3TOM COCTO" 

qHHM m nocne cnycxa b 3QHy noepexcAeHvia 

<)>MKCdTOpbl CHMM3IOT. '.V"".">' 
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than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1.4P/(h/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1 ; Fig. 3 shows the B-B cross section in Fig. 1 ; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 11. Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 1 5. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve I returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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